Difference between lung and spleen susceptibility of beta-adrenergic receptors to desensitization by terbutaline.
There are many reports about a marked down-regulation of beta-adrenergic receptors by beta agonists in human leukocytes. To determine whether beta receptors in lung tissue are down regulated by the long-term administration of beta agonists, as are those in the spleen (which consists largely of lymphocytes), we injected terbutaline (0.1 mg/kg, t.i.d.) intramuscularly into rats for either 3 or 6 days. We observed a significant decrease in beta-receptor density in spleen tissue but not in lung parenchyma, associated with terbutaline injection. The affinity for an antagonist did not change significantly in any group in either tissue. We did not observe any change in alpha 1-adrenergic receptors in the lung after this treatment. In in vitro studies, we also observed reduced beta-receptor density in spleen cells but not in lung parenchyma after incubation of these tissues with terbutaline. However, there was agonist-specific alteration in lung beta receptors. It was found that the isoproterenol competition curve for 3H-dihydroalprenolol binding shifted to the right and steepened, suggesting reduced affinity of the receptors for isoproterenol. We used whole lung and did not examine bronchial smooth muscle per se, nor were functional studies performed. Our results show a difference between lung parenchyma and spleen tissue in the susceptibility of beta receptors to desensitization by an adrenergic agonist and suggest that there may be such a difference in sensitivity between beta receptors in human lung and leukocytes.